1. Introduction
===============

Anxiety is a prevalent psychopathology in children and adolescents, and interferes negatively with the psychosocial functioning of these individuals ([@B9]; [@B8]; [@B22]; [@B49]). Persistent and excessive concerns are major features of anxiety disorders, in addition to being accompanied by physical symptoms related to autonomic hyperactivity and muscle tension. These concerns are not restricted to a particular theme, but are excessively generalized, sometimes involving themes that do not concern most people, and are difficult to control. For diagnosis, these symptoms need to interfere with a person's performance or significant distress ([@B3]).

It is important to observe characteristics related to sex and age in relation to anxiety in children and adolescents, considered as high impact socio-demographic factors that interfere directly with young people suffering with anxiety. When it comes to sex, girls, when compared to boys, have the most symptoms related to mental disorders, such as oscillation in appetite, sleep, weight, anxiety, depressed mood, among others ([@B5]; [@B14]; [@B44]). Comorbidities and other characteristics are also relevant aspects when dealing with anxiety in children and adolescents.

Attention Deficit Hyperactivity Disorder (ADHD), mood disorders and ruminative behavior are some of the examples ([@B51]). The relationship between anxiety and mood disorders in children and adolescents with ADHD varies widely ([@B37]). [@B23] indicate significantly higher rates of depression in young adults who were diagnosed with ADHD and some childhood anxiety disorder. Epidemiological studies point to anxiety as the construct with the highest rate of comorbidities with Attention Deficit Hyperactivity Disorder (ADHD), present in about 25% of children and adolescents ([@B32]).

The commitment associated with comorbidity with externalizing disorders in adolescence ([@B63]; [@B57]) suggests a higher probability of co-occurrence of anxiety and depression in children with ADHD. A meta-analysis study by [@B54] shows that anxiety in ADHD can worsen cognitive deficits, showing strong correlations with high levels of anxiety.

[@B20], in metaanalysis, report on the relationship between anxiety and mood, mainly depressed, indicating that depressive patients present higher levels of anxiety compared to nondepressives. Other recent studies have identified the origin of many mental illnesses in the infantile-juvenile period, mainly the anxiety in comorbidity with problems related to humor, with high prevalence that can be found in 30% to 80% of cases of anxiety ([@B15]; [@B60]).

Ruminant activity is also a feature found with anxiety in childhood and adolescence, and it is represented by a maladaptive style of response associated with depressed mood ([@B12]; [@B18]). Rumination is defined as a way of responding to the anguish that involves the repetitive focus of thoughts and their possible causes and consequences ([@B38]; [@B45]). [@B43] demonstrate in meta-analysis that anxious apprehension is defined by concern and rumination brought about by future threats. The comorbidities found with anxiety show the importance of studies and instruments that are increasingly refined and robust for the screening of this pathology.

Anxiety scales are valuable tools that can be used for research purposes, as well as for practical reasons. For example, in non-clinical samples, to identify children and adolescents at risk for this type of problem, or clinical populations, to measure and or to track the levels of symptoms and evaluate the progress that was made with certain treatment ([@B8]; [@B7]). These measurement instruments can be classified in those that only evaluate the neurovegetative factors, that is, the anxious response, and those that combine the evaluation of physiological, somatic/vegetative factors with the cognitive and behavioral factors ([@B8]).

In this sense, the Children and Young Anxiety Scale (CYAS) stands out, which evaluates multiple factors of anxiety, such as cognitive, and somatic/vegetative symptoms. This is an original scale constructed with the purpose of clinical screening of symptoms related to anxiety for the public children and young Brazilians; its importance is supported by the lack of instruments for this purpose in Brazil, in addition to being a scale that was constructed using robust and current psychometric inferences, compared to in the Brazilian research scenario ([@B52]; [@B9]; [@B10]; [@B25]).

The instruments of psychological evaluation to be recognized for use need to present several evidence of validity. One of these is validity based on the relationship with external variables, which relates to the correlation of the test with other measures or background variables ([@B21]; [@B41]). This is an important type of validity because it demonstrates how much an instrument is related to others, or how much the construct that an instrument proposes to measure is related to other constructs that show relationship in the literature. This is an important point in the clinical context because

the pathology hardly presents isolated symptomatology ([@B19]; [@B46]). Another type is incremental validity, which concerns the issue of a particular measure providing explanatory power over and beyond another measure to predict a relevant criterion ([@B11]). In psychometric terms, this is an important type of validity, for attesting if an instrument explains a particular construct compared to another instrument with the same purpose.

It is thus observed that anxiety is a pathology present in the development of children and adolescents, and shows comorbidity related to ADHD, mood states and ruminative thinking. Besides, consistent evidence of validity is important for the construction of a psychometric test. Therefore, the general objective of the study was to find evidence of validity in children and adolescents, based on the relationship with external variables, and incremental for the Children and Young Anxiety Scale (CYAS), studying the relationship with the Scale What I Feel What I Feel (OQPS), The Brunel Humor Scale (BRUMS), the Rumination and Reflection Questionnaire (QRR), and the School and Family Scale Children and Adolescents (MTA-SNAP-IV). In addition to searching through group average comparison, it was also important to identify if the CYAS scale discriminates scores of individuals with student anxiety disorder.

2. Method
=========

2.1 Participants
----------------

The total sample of this stage consisted of 700 children and adolescents aged 10 to 18 years ([@B62]). This sample number is justified by the literature that demonstrates it is an acceptable number for carrying out the analyzes contained in this study ([@B26]; [@B28]).

### 2.1.1 Clinical Group (CG)

50 subjects aged 10 to 18 years (*M* = 15*.*22*, SD* = 1*.*79). 72% (*n* = 36) are girls, diagnosed with some type of anxiety disorder or comorbidity, made by a professional psychiatrist, through guidelines in the Diagnostic and Statistical Manual of Mental Disorders. The most prevalent disorders were ADHD, generalized anxiety disorder and posttraumatic stress disorder. Data were collected at a University Rehabilitation Center in the interior of Minas Gerais.

### 2.1.2 Group Students (GS)

450 primary and secondary school students aged 10 to 18 years (*M* = 14*.*31; *SD* = 1*.*69), 54% (*n* = 243) of whom were male. The data were collected in schools of a city in the interior of Minas Gerais.

2.2 Instruments
---------------

1\. Children and Young Anxiety Scale (\[CYAS\] [@B59]). A scale developed with the purpose of assessing anxiety in children and adolescents (10 to 18 years old). The scale contains 27 items divided into two factors (cognitive factor and somatic/vegetative symptoms). The CYAS was constructed using exploratory and confirmatory factor analysis, item response theory calculations, and differential function of the item, and its factors explain 50.9% of the variance. Individuals respond, on a 4-point Likert scale, how much do they agree with the characteristics presented in the items. The scale presents McDonald's omega of 0.86 and 0.91 for the factors respectively.

2\. Revised Children's Manifest Anxiet Scale (\[RCMAS-OQPS\] [@B25]). The origin of this scale is North American (Revised Children's Manifest Anxiety Scale our "What I think and Feel"), having regulations in several countries. The test applied was OQPS, consisting of 37 self-application items divided into three factors (concentration, concern, physiological), in which children and adolescents are asked to indicate "yes" "For situations that think or feel or" no "in situations that have never felt or thought. Cronbach's alpha for the scale was 0.85.

3\. Brunel Humor Scale (\[BRUMS\] [@B50]). The Brunel Humor Scale (BRUMS) was developed to allow rapid measurement of the mood state of populations composed of adults and adolescents. Adapted from "Profile of Mood States" ([@B40]), the BRUMS contains 24 simple mood indicators, such as the feelings of anger, moodiness, nervousness, and dissatisfaction that are perceptible by the individual being evaluated. The respondents respond as they are in relation to these sensations, according to the scale of 5 points (from 0=nothing to 4=extremely). The 24 items on the scale make up the six subscales: anger, confusion, depression, fatigue, tension, and stamina. Each subscale contains four items. The internal consistency indexes are above 0.75 in all subscales.

4\. Rumination and Reflection Questionnaire (\[QRR\] [@B64]). This scale, a Brazilian adaptation of the original version constructed by [@B61], contains 24 items divided into two components called rumination and reflection. Those assessed respond on a 5-point Likert scale as far as they engage in ruminative and reflective thoughts. The subscales have internal consistency, with alpha indices of 0.87 in each of the subscales.

Table 1Correlation between factors and scales used.CYAS-F1CYAS-F2OQPSBRUMSQRRMTA-SNAP-IVCYAS-F110,69\*\*0,70\*\*0,67\*\*0,50\*\*0,68\*\*CYAS-F20,69\*\*10,67\*\*0,64\*\*0,50\*\*0,69\*\*CYAS-Total0,88\*\*0,94\*\*0,74\*\*0,70\*\*0,54\*\*0,74\*\*[^1]

5\. School and Family Scale for Children and Adolescents (\[MTA-SNAP-IV\] [@B39]). This is a Portuguese-translated public domain scale that parents or teachers should respond to evaluate the symptoms of three subscales: Inattention, Hyperactivity/Impulsiveness, and Oppositional Defiant Disorder (TOD), through the *Diagnostic Manual Criteria and Statistics on Mental Illness Fourth Edition* (\[DSM-IV\] [@B2]). The scale consists of 30 questions divided into three factors (inattention, hyperactivity/impulsivity and oppositional behavior), which are scored on a Likert scale of 0 to 4 points (not even a little, just a little, a lot and too much). The internal consistency of the instrument demonstrates alphas 0.90, 0.79, and 0.89 for the factors respectively.

### 2.3 Procedures

Individuals who met the stipulated age range were initially used as inclusion criteria, and the exclusion criteria were individuals outside the age group, individuals diagnosed with a psychiatric disorder other than anxiety, and individuals diagnosed with intellectual disability. For the participation, the parents or guardians of the children signed the informed consent form (ICF), as well as children signed the informed assent form (IAF). The ICF and MTA-SNAP-IV were sent to parents or guardians. Once they signed, the application was performed only in the individuals who presented the signed ICF and the completed MTA-SNAP-IV. CAAE (80601417.4.0000.5514).

The student group (GS) was formed by young students from public and private schools in the interior of Minas Gerais, Brazil, and the instruments were applied collectively by a group of psychology students, under the guidance of a trained psychologist, in separate rooms with approximately 50 students each, with an estimated time of 60 minutes. CG participants were recruited at a University Rehabilitation Center in the interior of Minas Gerais. Participants who were diagnosed with any type of anxiety or comorbid disorder by a professional psychiatrist were selected through guidelines from the Diagnostic and Statistical Manual of Mental Disorders. Data from this group were collected by the center's own psychologists in a room with a time of 60 minutes.

2.4 Data Analysis
-----------------

Initially, the relationship of CYAS with its factors, and with the other scales used, was analyzed through Pearson's correlation. Subsequently the data were analyzed by means of Structural Equation Modeling (SEM), in order to verify the comparisons of means, and regressions.

Four models were created, two without the CYAS as one of the latent variables (models 1 and 3), and two with the CYAS (models 2 and 4), to determine if there is a difference in modeling results when this variable is introduced. In the modeling, the latent criterion (dependent) variables were the total MTA-SNAP-IV and its factors (inattention F1, hyperactivity/impulsivity F2, and opposing behavior F3), and the independent variables were CYAS, OQPS, QRR and BRUMS. ADHD was established as a latent variable criterion because it presents in the literature symptomatology of all other constructs evaluated by the instruments contained in this research, including anxiety ([@B4]; [@B23]; [@B24]; [@B31]; [@B63]).

Mplus 7.0 software was used to perform the modeling. These analyzes will attest validity based on the relation with external variables and incremental for the CYAS, through Beta (*β*) values between OQPS (gold standard instrument) and other variables, and the effect that Betas and R2 suffer when introduced the CYAS in the modeling.

3. Results
==========

Initially, correlations between the factors/total CYAS and other constructs (instruments) were performed. The results can be seen in [Table 1](#t1){ref-type="table"}.

The results of [Table 1](#t1){ref-type="table"} show that the CYAS factors present strong correlations with total CYAS, and among the instruments, correlations showed magnitude ranging from moderate to strong (*r* = 0*.*50 the *r* = 0*.*74). In relation to CYAS factors, F1 (somatic/vegetative) showed a stronger correlation magnitude with OQPS (anxiety), and F2 (cognitive factor) with MTA-SNAP-IV (ADHD). The total scores of CYAS presented a higher correlation with OQPS and MTA-SNAP-IV as in factors.

Figure 1Model 1. SEM total SNAP without CYAS. Adjustment Indexes: *χ*2 = 19663*,* 632*/*6095; RMSEA = 0.054; CFI = 0.942; TLI = 0.933; SRMR = 0.082. \*\* *≤*, 000. Factor loadings *≥* 0.30.Source: Author

Figure 2Model 2.SEM Total SNAP with CYAS. Adjustment Indices: *χ*2 = 27984*.*081*/*9440; RMSEA = 0.053; CFI = 0.937; TLI = 0.930; SRMR = 0.082. \*\* *≤*, 000. Factor loadings *≥*0.30.Source: Author

The SEMs containing the means comparisons and the regression models with latent variables are presented in figures 1, 2, 3, and 4. In figures 1 and 3, the models without CYAS are shown; in figures 2 and 4 latent variable is introduced. In figure 1, in relation to the variable observed group (clinical and student) the only contribution that was not significant was with MTA-SNAP-IV (ADHD). In the remaining latent variables (BRUMS, QRR and OQPS), the clinical group contributed more. Regarding sex, all the contributions were significant, with the girls presenting more contribution, and the model 1 has the OQPS with the highest contribution and shows an R2 of 0.473. In [Figure 2](#f2){ref-type="fig"} we can see the introduction of the latent variable CYAS (anxiety), and that its contribution, when introduced, becomes greater (*β* = 0*.*642), decreasing the contribution of OQPS, which in model 1 was *β* = 0*.*526 and in model 2 became *β* = 0*.*217 and the R2 passed 0.566.

In [figure 3](#f3){ref-type="fig"} the contributions of the observed variable group did not present any significance for any of the MTA-SNAP-IV factors, but the clinical group showed a greater contribution to the other variables (rumination QRR, anxiety-OQPS, and humor-BRUMS). With regard to the sex, all the contributions were significant; however, the boys contributed more in the three factors of the MTA-SNAP-IV, and the girls in the other variables (QRR, OQPS and BRUMS). The OQPS is the variable that contributed the most to the three factor model of MTA-SNAP-IV (*β* = 0*.*553*, β* = 0*.*473, and *β* = 0*.*414), which shows in factor 1 an R2=0.442; in factor 2 R^2^=0.400, and factor 3 R^2^=0.375.

Figure 3Model 3.SEM SNAP factors without CYAS. Adjustment Indexes: *χ*2 = 19180*.*288*/*6082; RMSEA = 0.056; CFI = 0.917; TLI = 0.908; SRMR = 0.083. \*\* *≤*, 000. Factor loadings *≥*0.30.Source: Author

Figure 4Model 4.SEM SNAP factors with CYAS. Adjustment Indexes: *χ*2 = 27396*.*243*/*9425; RMSEA = 0.052; CFI = 0.924; TLI = 0.912; SRMR = 0.083. \*\**≤*, 000. Factor loadings *≥*0.30.Source: Author

In [Figure 4](#f4){ref-type="fig"}, when the CYAS was introduced, it again became the latent variable with the highest contributions to the model (*β* = 0*.*605*, β* = 0*.*564, and *β* = 0*.*333), making the OQPS contributions with the factor 1 and 2 of MTA-SNAP-IV non-significant, and decreasing with factor 3. This model had factor 1 R2=0.697, in factor 2 R2=0.471 and in factor 3 R2=0.366. It can be noticed an increase in the explained proportion of all modeling, as it was observed when the CYAS was included, and with this being the latent variable with the greatest contribution to the modeling.

4. Discussion
=============

The present study initially proposed to search for evidence of validity based on the relationship with external and incremental variables for the Children and Young Anxiety Scale-CYAS. Considering the results obtained in the correlations and modeling performed, a positive relationship between the CYAS factors with its total score and all the other instruments (latent constructs and variables) was observed, which shows that the CYAS, in a first moment, demonstrates validity based on the relation with external variables ([@B21]; [@B41]).

[@B42] had the objective of analyzing the relationships between anxiety subtypes and ADHD problems in a sample of 1.564 adolescents, finding moderate correlations between the constructs; [@B36], analyzing the relationship between ADHD and anxiety symptoms in 4,716 adolescents, found low and medium correlations between the constructs; [@B16], evaluating 2.802 adolescents, found a mean correlation between anxiety and rumination; [@B27], in turn, with a sample of 643 adolescents, found a moderate correlation between anxiety and rumination; [@B65], aiming to test hypotheses about prospective associations among latent variables related to mental health of 547 students, found results demonstrating mean and high relationships between anxiety and mood states. These results corroborate those found in the validity correlations based on the relation with external variables of the present study.

In the SEM performed, the contributions of the observed variables were analyzed initially against the latent variables (constructs). The contribution of the clinical group was higher in all models (but not all significant) in relation to the group of students. Corroborating current research that discusses anxious children and adolescents to demonstrate more mental pathologies when compared to non-anxious ones ([@B34]; [@B33]; [@B58]). In addition, these results demonstrate that the instrument (CYAS) discriminates children and adolescents diagnosed with some anxiety disorder, in opposition to those without diagnosis ([@B53]).

We also compared the contributions of the observed sex variable. The girls presented greater contributions in relation to the boys in almost all comparisons, in agreement with the studies and estimates found in the literature that show the girls as a group with more mental disorders compared to boys ([@B5]; [@B1]; [@B14]; [@B44]; [@B47]). This greater contribution of the girls can be understood due to them being more prone to internalize the anguish than the boys, which contributes to disorders associated with mental pathologies ([@B13]). Other authors explain the gender differences in mental disorders, due to physiological and personality characteristics such as predisposing factors among girls, hormonal changes, menarche, and personality traits such as introversion and neuroticism, may increase the likelihood of developing mental disorders ([@B17]; [@B56]; [@B66]; [@B67]).

The SEMs between the latent variables verified the contribution of the CYAS, and the predictive capacity of each model against the variables ADHD (MTA-SNAP-IV) and its factors. The decrease in the relationship between the OQPS and the criterion variable from model 1 to model 2, and the CYAS becoming the variable with the highest Beta, shows that this contributes to more than the OQPS contributed, indicating that almost all the variance of OQPS was shared with CYAS in modeling ([@B29]; [@B35]).

In the other models performed, with the MTA-SNAPIV (ADHD) factors as latent criterion variables (models 3 and 4), it can be seen that in model 4, in which CYAS (anxiety) was included, the values of R2 increased, and the Betas existing between the criterion variables and the OQPS (gold standard instrument) decreased or ceased to be significant, even in the results found in previous modeling. The contributions to modeling, and the increase of predictions in all models when added the CYAS, are empirical evidences of validity based on external variables and incremental validity for CYAS. The incremental validity is characterized by the particular measure of CYAS, providing explanatory power over and beyond another measure (OQPS) to predict a relevant criterion that in this case is ADHD and its factors (MTA-SNAP-IV)([@B11]; [@B30]; [@B55]).

These are important discussions, firstly for the validity of an instrument as a minimum requirement for use in a psychological assessment ([@B48]), specifically about validity based on the relationship with external variables and clinical screening as the focus. This is an important type of validity because it demonstrates how much an instrument in question has the capacity to relate to others, and how much a pathological construct in question, in this case anxiety, is related to the other mental pathologies. Taking into account the comorbidities found, an instrument that has adequate validity with external variables, besides evaluating the construct in which it is proposed, points to association with other pathological constructs ([@B19]).

When it comes to incremental validity in the clinical context of psychology, it is important to construct more refined instruments over time, because the mental pathologies do not remain static. Therefore, it is necessary that new instruments are constructed, and demonstrate evaluative capacities, in addition to some existing ones. In the case of CYAS in question, this is an important finding, since the incremental validity attested in this study demonstrates that a scale constructed in Brazil presents contributions and explanations of anxiety in children and adolescents, in addition to a commonly used instrument, of foreign origin, but standardized ([@B11]; [@B31]), a point that can aid in the tracing related to this pathology.

In this way, it was concluded that this study leaves contributions with its contemplated objectives, which were to obtain evidence of validity based on external variables and incremental for the CYAS. The results were satisfactory and relevant. In addition, limitations of the study should be highlighted, which come from the sample limit itself. The study participants are from schools in the interior of Minas Gerais, with a delimited profile, thus requiring a more representative sample. Therefore, for future studies with the scale, a larger and more representative sample size is necessary, especially considering the subjects with a diagnosis of some anxiety disorder, which in the present study was reduced.

[^1]: *Note:* \*\**p \<* 0*.*01; CYAS factors: vegetative somatic F1; F2 cognitive factor. OQPS, revised Children's Manifest Anxiet Scale. BRUMS, brunel mood scale. QRR, rumination and Reflection Questionnaire. MTA-SANP-IV, school and Family Scale for Children and Adolescents. Source: Autho
